In spite of the lack of evidence of diet therapy efficacy to sustain remission of ulcerative colitis (UC), the dietary counseling may be beneficial, as a number of patients restrict intake of some products with no medical consultation. The aim of the present study was to analyze the nutrients and food products intake of Polish males with UC in remission in comparison with a control group. The UC group of 44 male patients with the confirmed remission, as well as the pair-matched group of 44 male controls, matched by their age and concurrent diseases, was recruited for the study. Their dietary intake was assessed based on three-day dietary records (to analyze the nutrients and food products intake) and information about food products excluded from their diet, and compared between respondents. It was observed that the intake of food products did not differ between the compared groups, except for the intake of potatoes and sugar, which was higher (p = 0.0033, p = 0.0092, respectively) in UC patients (median of 209 g and 11 g, respectively) than the control males (median of 100 g and 1 g, respectively). However, it did not influence differences of energy value and nutrients intake between groups, except for the intake of lactose and vitamin B 2 per 1000 kcal, which was lower (p = 0.0425, p = 0.0444, respectively) in UC patients (median of 1.8 g and 0.7 g/1000 kcal) than the control males (median of 3.6 g and 0.8 g/1000 kcal). It was observed that the differences in food products intake between the UC individuals in remission and healthy controls were only minor and did not contribute to any significant differences in their nutrients intake. It was concluded that UC patients should be educated not only about the potential influence of food products on their well-being but also about healthy diet recommendations.
Introduction
Ulcerative colitis (UC) and Crohn's disease (CD) are inflammatory bowel diseases (IBD), which are characterized by alternating periods of exacerbations and remissions that are hard to predict [1] . The role of diet in the etiology and treatment of IBD has been commonly indicated [2] , but the evidence-based clinical practice guidelines emphasize that there is no evidence proving the efficacy of diet therapy in sustaining remission in the case of UC [3] . Therefore, it is stated that patients with UC should not follow any restrictive diet [4] , but a number of patients voluntarily restrict the intake of some products [3] . This causes an improperly balanced diet following [5] , which consequently [6] leads to deficiencies of calcium, iron, magnesium, zinc, folic acid, and vitamins B 12 , A, and D [7] . At the same time, the disease itself also causes micronutrient deficiencies, dependent on the course of disease and its complications [8] .
The IBD patients may choose to restrict their diet in an attempt to control symptoms, which disturb their everyday lives, including work, education, and social relationships [9] . Moreover, recent studies have indicated that about 50% of patients with IBD believe that changing dietary habits is more important than taking medications [10] and diet triggers exacerbation [11] .
The existing dietary recommendations for IBD patients in remission are very limited [12] and seem to be in agreement with the general dietary recommendations for healthy individuals [13] . It is commonly believed that a western diet increases the incidence of IBD [14] . Consequently, a number of nutritional factors associated with meat and meat products are indicated as harmful for IBD patients [15] , and hence plant-based diets are advised [16] . In addition, alcoholic beverages, as well as food additives, have been shown to have an influence on IBD [17] . It is stated that a high intake of vegetables, fruits, and other products that are sources of soluble fiber may be beneficial to IBD patients, while low fermentable oligosaccharides, disaccharides, monosaccharides and polyols (FODMAP) diet may also be considered [4] . Some authors have also reported other diets, such as specific carbohydrate diet (SCD) [18] , as helpful, but there is no sufficient evidence to recommend them.
In spite of the previously indicated lack of evidence of the effectiveness of diet, it has been stated that dietary counseling has an association with symptomatic improvement observed in UC patients. However, this improvement does not result from any single nutrient or food product included to, or excluded from the diet [19] , but may emerge from the influence of a number of nutritional factors [20] or may be caused by the improved emotional well-being of patients after application of the holistic approach [21] . Taking this into account, habitual dietary changes are needed to support medical therapy, as it may allow patients to have their diet at least properly balanced based on general dietary recommendations [22] . It is indicated that both dietitians and physicians should guide their patients to follow a properly balanced diet, in order to improve the UC therapy, if possible, or just to not worsen their general condition and quality of life [23] . However, they should know which food products or nutrients should be focused on to recommend a properly balanced diet and provide adequate counseling according to the needs of their patients. Such knowledge is necessary especially for formulating the personalized dietary recommendations that should be based on analysis of current nutritional behaviors, but also preferences, barriers, and objectives [24] . So, dietitians and physicians should previously understand the baseline dietary habits, so that they may be able to provide adequate dietary recommendations and deliver intervention, which would motivate and enable the patient for adequate changes of his eating pattern.
The aim of the present study was to analyze the nutrients and food products intake of Polish males with UC in remission in comparison with a control group. It was hypothesized that there are specific differences between males with UC in remission and healthy males that may be basis for the future nutritional counseling in this group.
Materials and Methods

Study Design
The presented study was conducted at the Dietetic Outpatient Clinic of the Department of Dietetics, Faculty of Human Nutrition and Consumer Sciences, Warsaw University of Life Sciences (WULS-SGGW). The study was conducted in accordance with guidelines of the Declaration of Helsinki, while all the procedures were approved by the Ethical Commission of the Central Clinical Hospital of the Ministry of Interior in Warsaw (No. 35/2009) and the Ethical Commission of the National Food and Nutrition Institute in Warsaw (No. 1604/2009). All participants provided their written informed consent to participate in the study.
Study Participants
The study was conducted in the group of 44 male UC patients, as it was stated that for them such analysis may be especially interesting as male IBD patients rarely undertake any dietetic modifications or other non-pharmacological treatment options [25] . Participants were recruited after being invited by their gastroenterologists, in the procedure of a network convenience sampling, in three Warsaw Gastroenterology Outpatient Clinics: (1) Gastroenterology Outpatient Clinic of the Maria Skłodowska-Curie Memorial Cancer Center and Institute of Oncology in Warsaw, (2) Gastroenterology Outpatient Clinic of the Central Clinical Hospital of the Ministry of Interior and Administration in Warsaw, and (3) Gastroenterology Outpatient Clinic of the Public Central Teaching Hospital in Warsaw. At the same time, a pair-matched control group was recruited in four Warsaw general medical centers.
The individuals included in the control group were assessed using similar inclusion and exclusion criteria as participants in the UC group [26] , but with the aim of ensuring that they did not have IBD, and were pair-matched with the UC group. Each control participant was matched with a UC patient with respect to age and concurrent diseases. For this procedure, the concurrent diseases were clustered into following groups: diseases of the blood and blood-forming organs (D50-D89, based on International Statistical Classification of Diseases and Related Health Problems (ICD-10) [27] ), disorders of thyroid gland (E00-E07), diabetes mellitus and other disorders of glucose regulation and pancreatic internal secretion (E10-E16), disorders of lipoprotein metabolism and other lipidemias (E78), mental and behavioral disorders (F00-F99), diseases of the nervous system (G00-G99), hypertensive diseases (I10-I15), diseases of the respiratory system (J00-J99), diseases of the digestive system other than noninfective enteritis and colitis, as well as other diseases of the intestines (K00-K46; K65-K93), diseases of the skin and subcutaneous tissue (L00-L99), diseases of the musculoskeletal system and connective tissue (M00-M99), inflammatory diseases of female pelvic organs, as well as disorders of the genitourinary system (N99). Afterwards, each patient was pair-matched with the control subject with the concurrent diseases attributed to the same groups. However, for each UC patient, from the pair-matching procedure those diseases were excluded, which were defined by their gastroenterologists as a complication of UC. The diseases were indicated for each participant separately and the same disease may have been excluded from the procedure for one patient (as for him it was a complication of UC), but not excluded for the other patient (as for him it was an independent disease). Moreover, body mass index (BMI) was not included for matching as a factor that may also be influenced by UC. After the pair-matching procedure, a total of 44 control participants were included in the study.
The first stage of the study was the assessment of BMI and body composition, as well as the comparison of the obtained results between the UC patients and control individuals. As it was found that the BMI, as well as the share of individuals with excessive body mass, did not differ between groups, while only minor differences were found in the body composition assessed using bioelectrical impedance method (extracellular water and body cell mass index) [26] , it was assumed that the groups were comparable and that their dietary intake may also be compared.
The second stage of the study was the assessment of the respondents' diet, based on their three-day dietary records (collected to analyze the nutrients and food products intake) and information about food products excluded from the diet, and comparison between the groups, as presented in Figure 1 .
Diet Analysis
To assess the diet, the participants were asked to conduct their three-day dietary records (self-reported data). They received detailed instruction in a standard structured form and were asked to record all the food products and beverages consumed during three random typical days that are not consecutive (two weekdays and one weekend day) [28] . They were asked not to change their typical dietary habits for the purpose of recording, as well as to scrupulously report all the food products with the description of dishes and thermal treatment applied. The study participants were also asked to record the serving sizes of all the food products consumed, as well as the food products consumed as elements of dishes-they were allowed to declare the serving sizes either in grams (if they had a kitchen scale to verify, or if they had consumed packed products, with the information about weight provided by the manufacturer) or using a typical household measure. After obtaining the three-day dietary records, the serving sizes declared by the participants were verified by a professional dietitian, who used the Polish Atlas of Food Products and Dishes Portion Size and attributed the mass in grams [29] .
The energy value of the three-day dietary records, as well as the intake of nutrients, was calculated as the mean daily value. The Polish dietician software Dieta 5.0 (National Food and Nutrition Institute, Warsaw, Poland) with the Polish database of the nutritional value of food products [30] was used for analysis. The following nutrients were included to the analysis: total protein, share of energy from protein, animal protein, plant protein, total fat, share of energy from fat, saturated fatty acids (SFA), monounsaturated fatty acids (MUFA), polyunsaturated fatty acids (PUFA), cholesterol, total carbohydrates, share of energy from carbohydrates, sucrose, lactose, starch, fiber, alcohol, share of energy from alcohol, sodium, potassium, calcium, phosphorus, magnesium, iron, zinc, copper, manganese, vitamin A, E, D, B 1 , B 2 , niacin, B 6 , folate, B 12 , and C. The intake of nutrients was recalculated per 1000 kcal of diet to allow comparisons between groups, independent of the energy value of diets [31] .
At the same time, the unadjusted intake values were also compared as the dietary reference intake values, being independent from the energy value of diet, present the required total dietary supply [32] . They were also compared with the Polish age-dependent reference intake values [33] , while either the estimated average requirement (EAR), or adequate intake (AI) levels were used to compare.
The three-day dietary records were also used to calculate the intake of food products, while the following products were included to the analysis: milk and dairy beverages, cottage cheese, rennet cheese, eggs, meat, processed meat products, fish and fish products, vegetables, legumes, fruits, potatoes, bread, other cereal products, oil, margarine, butter, cream, sugar, jam and honey, chocolate sweets, cakes and cookies, tea, coffee, alcoholic beverages, sweetened beverages, nuts, and mushrooms. Afterwards, the intake of food products was recalculated per 1000 kcal of diet to allow comparisons between groups, independent of the energy value of diets, similarly as done for the intake of nutrients.
Additional information about food products deliberately excluded from the diet was provided by all the respondents. The participants received a structured questionnaire and were asked to indicate the specific food products which were excluded by them from diet or the intake of which was limited due to gastroenterological symptoms (open-ended question). Then, these food products were attributed to a food product group to verify if within the group any food products were excluded from the diet.
Statistical Analysis
The normality of distribution of the obtained data was verified by using the Shapiro-Wilk test. Based on the distribution, either a parametric Student's t-test, or non-parametric Mann-Whitney U test was applied. The shares of respondents declaring exclusion of products from diet, as well as the shares of respondents characterized by the intake below reference intake values were compared by using chi 2 test. The p ≤ 0.05 was accepted in order to verify the significance. The statistical analysis was conducted while using Statistica software version 8.0 (StatSoft Inc., Tulsa, OK, USA) and Statgraphics Plus for Windows 5.1 (Statgraphics Technologies Inc., The Plains, VA, USA).
Results
The macronutrients intake in the groups of UC males and control males is presented in Table 1 . It was observed that the intake of macronutrients did not differ between the compared groups. The macronutrients intake per 1000 kcal in the groups of UC males and control males is presented in Table 2 . It was observed that the intake of macronutrients did not differ between the compared groups, except for the intake of lactose per 1000 kcal, which was lower (p = 0.0425) in UC patients (median of 1.8 g/1000 kcal) than the control males (median of 3.6 g/1000 kcal). The minerals intake in the groups of UC males and control males is presented in Table 3 . It was observed that the intake of minerals did not differ between the compared groups.
The minerals intake per 1000 kcal in the groups of UC males and control males is presented in Table 4 . It was observed that the intake of minerals did not differ between the compared groups. The vitamins intake in the groups of UC males and control males is presented in Table 5 . It was observed that the intake of vitamins did not differ between the compared groups. The vitamins intake per 1000 kcal in the groups of UC males and control males is presented in Table 6 . It was observed that the intake of vitamins did not differ between the compared groups, except for the vitamin B 2 intake per 1000 kcal, which was lower (p = 0.0444) in UC patients (median of 0.7 g/1000 kcal) than the control males (median of 0.8 g/1000 kcal). The food products intake in the groups of UC males and control males is presented in Table 7 . It was observed that the intake of food products did not differ between the compared groups, except for the intake of potatoes and sugar, which was higher (p = 0.0033, p = 0.0092, respectively) in UC patients (median of 209 g and 11 g, respectively) than the control males (median of 100 g and 1 g, respectively).
The food products intake per 1000 kcal in the groups of UC males and control males is presented in Table 8 . It was observed that the intake of food products did not differ between the compared groups, except for the intake of potatoes and sugar per 1000 kcal, which was higher (p = 0.0047, p = 0.0065, respectively) in UC patients (mean of 77.7 ± 43.8 g/1000 kcal, median of 6.3 g/1000 kcal, respectively) than the control males (mean of 45.1 ± 35.7 g/1000 kcal, median of 0.4 g/1000 kcal, respectively). Table 7 . The food products intake in ulcerative colitis males and control males. The food products declared as excluded from diet in a group of UC males and control males are presented in Table 9 . It was observed that food products declared as excluded from diet did not differ between compared groups. Table 9 . The food products declared as excluded from diet in ulcerative colitis males and control males. The comparisons of the minerals and vitamins intake with the age-dependent reference intake estimated average requirement (EAR)/adequate intake (AI) values [33] in a group of UC males and control males are presented in Table 10 . For a number of individuals in both groups the inadequate intake was stated, especially for potassium, calcium, magnesium, and vitamin D. At the same time, the share of participants characterized by inadequate intake did not differ between compared groups. Table 10 . The comparisons of the minerals and vitamins intake with the age-dependent reference intake estimated average requirement (EAR)/adequate intake (AI) values [33] in ulcerative colitis males and control males. 
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Discussion
In the presented study it was observed that the differences in food products intake between the UC patients in remission and healthy controls were only minor and did not contribute to any significant differences in their nutrients intake. The hypothesis that there are specific differences between males with UC in remission and healthy males that may be basis for the future nutritional counseling in this group was not confirmed.
Lack of differences in macronutrients intake is comparable with the results of the study by Taylor et al. [34] , in which they observed no differences in macronutrients intake between CD patients and the representative sample. In the study of Principi et al. [35] on IBD patients while compared with healthy individuals, the protein and carbohydrate intake was similar between the groups, while higher fat intake contributed to the higher energy value of diets. Similarly, in the study of Vahid et al. [36] on UC patients, a higher intake of macronutrients was observed compared to control individuals, which corresponded to the higher energy value of their diet. As observed both in the own study and indicated studies of other authors [34] [35] [36] the energy value of the diets of UC patients is not lower than for control groups, but it is either comparable (as in the presented own study), or even higher [35, 36] . It results in the corresponding observations for BMI, being for UC patients either comparable, or even higher than for control groups, that was stated in a number of studies [26, 37, 38] .
However, while analyzing the studies of other authors, it must be noted that the results observed for intake of vitamins and minerals are not consistent, as some of them state lower intake by IBD individuals than the control groups [34, [39] [40] [41] [42] , but the lower intake was stated mainly for CD patients [34, [40] [41] [42] , whereas for UC patients, even higher intake was reported compared to the control groups [36] . Thus, the lack of differences indicated in the present study may confirm the general lack of a regular undeviating trend of differences between the IBD individuals and controls.
Furthermore, no statistically significant differences were observed between the groups in the present study, with respect to the food products declared as excluded from the diet. Such a lack of differences may be interpreted as that the UC individuals were not following any specific diet or any diet that is not typical for healthy individuals in this age group. Similarly, in the study by Limdi et al. [11] , which was conducted on a group of 400 IBD patients, in spite of the fact that 68% of respondents declared avoiding specific products to avoid exacerbations, they indicated that they mainly excluded spicy food products (41%), fatty food products (29%) and alcohol (21%), which are not products specifically advised to be avoided for IBD patients but typical products advised to be excluded from diet for general population. The frequency of avoiding certain products was similar in the study by Zallot et al. [43] , but at the same time, they observed a higher frequency of belief of necessity to avoid some vegetables, being even higher than for spicy food products or alcohol, which are in fact the mainly excluded products as stated in the study by Limdi et al. [11] . Additionally, in the present study, no UC respondent declared avoiding vegetables other than legumes while being in remission, which is in accordance with the approach observed for healthy individuals. Therefore, it may be stated that even if the respondents believed that they should avoid vegetables, they did not follow it. Some lack of agreement between the dietary beliefs and the actual diet which is followed may result from the lack of effectiveness of the nutritional behaviors which are believed as beneficial by patients, as in general they declare that they adopt such behaviors which are effective for them [44] . However, other authors also indicated that the decisions to exclude some food products from the diets are based on the nutritional beliefs of the patients [45] .
In the research of other authors, it was observed that the most common dietary approach of IBD patients is to neither follow any specific diet nor include any beneficial food products, but just avoid some of them [46] . Similarly, in the present study, the respondents excluded some food products from their diets, and when these products were analyzed within the food product groups, they were not found to differ from the foods excluded by the control group. Such exclusion of specific food products may be interpreted as a proper approach, as patients may have individual tolerance to some food products, and so personalized recommendations should be followed [47] . However, if the patients do not cover their nutritional requirements, avoiding food products is not a proper solution as it may lead to not properly balanced diet following, which is not in accordance with the general nutritional recommendations [5] .
It should be emphasized that IBD patients should, above all, not only avoid products that cause gastroenterological symptoms but also provide adequate amounts of nutrients, because nutrient deficiencies may occur even in apparently well-nourished patients or in patients without laboratory abnormalities [48] . Thus, even if malnutrition is not observed [26] , and the diet does not differ from that of healthy individuals, the risk of deficiencies is higher [49] .
While the food products intake was compared, the differences between UC patients and control males were only minor and were associated with the higher intake of potatoes and sugar in the UC group. Similarly, in the study by Opstelten et al. [50] , for some food product groups there were differences observed between IBD patients and control individuals; the IBD patients were characterized by a significantly higher intake of carbonated beverages, which was corresponding to the difference in sugar intake stated in the present study (potatoes were not analyzed as a separate group in the referred study). Such an observation may be attributed to the commonly indicated high intake of simple carbohydrates by IBD patients, which is even attributed to the higher risk of the disease [51, 52] .
In spite of the fact that between the analyzed groups there was no difference in the intake of milk and dairy beverages, it should be indicated that 32% of UC males and 20% of control males declared exclusion of these food products from their diet. In addition, although lactose intolerance is more common in women than in men [53] , the frequency of 20% noted in the control group was lower than the frequency of lactose intolerance in the general Polish population [54] and the frequency of lactose intolerance in the IBD population is known to be higher than in the healthy population [55] . Due to the common limitation of the dairy products intake, that was indicated in the study by Opstelten et al. [50] , while compared with healthy individuals, the calcium intake of IBD patients is commonly lower than the recommended level [56] , as was also observed in the present study. This reduced calcium intake is one of the contributors to the higher osteoporosis risk in IBD patients than the general population [57] . Moreover, calcium intake is observed to be lower in patients believing that the consumption of lactose-containing food products induces the symptoms of IBD than in those who do not believe so [58] . Thus, the reduced calcium intake is associated with the popularity of such beliefs and the common restriction of dairy products in IBD patients [59] . Furthermore, in the present study, while recalculated per 1000 kcal of diet, the lactose intake was lower for UC individuals than for control ones. At the same time, in the systematic review and meta-analysis by Szilagyi et al. [60] , it was stated that lactose maldigestion in IBD patients is dependent on ethnic background rather than the disease and that restrictions of dairy food products may even adversely affect the disease outcome, which also does not support reducing the intake of dairy beverages.
Moreover, as some potential factors that may allow for the induction of remission or its maintenance in IBD patients, such as low refined carbohydrates content [61] , are indicated, they should be included in the diet of patients. Based on the results of the present study, it may be concluded that the diet of UC individuals does not differ from the diet of healthy ones, and so the UC patients do not benefit from the possible positive effect of the dietary changes. At the same time, taking into account the fact that diet of IBD patients commonly does not satisfy their nutritional needs, it must be indicated that nutritional counseling is needed for this group.
While comparing the obtained results with the results of other studies, it should be emphasized that the presented own study provided a more complex analysis than a number of other studies, including the study by Principi et al. [35] on 150 IBD patients, as not only macronutrients (protein, fat and carbohydrates), but also number of micronutrients (minerals and vitamins) were here analyzed. It allowed to state that, in spite of the fact that for macronutrients no differences between UC males and control individuals were stated, there were some minor differences for micronutrients (as observed for vitamin B 2 ). Moreover, not only unadjusted intake was assessed, but also intake per 1000 kcal that allowed more reliable comparison between groups. At the same time, not only nutrient intake was analyzed, but also the corresponding food product intake. Last, but not least, it must be indicated that in a number of studies of IBD patients, they are compared with healthy subjects while analyzed combined, while there may be some differences between UC and CD patients, as even dietary risk factors may differ for them [62] .
In spite of the fact that the presented study provided the novel observations associated with the issues that were for the time being rarely studied-namely micronutrient intake and food product intake in UC males while compared with the control individuals, the further directions of the research should be suggested. While analyzing the food product intake, it would be valuable to assess separately unprocessed and processed fruits and vegetables (as was conducted for meat products in the presented study). Moreover, conducting similar complex analysis also for female UC patients would allow deeper analysis.
Conclusions
It was observed that the differences in food products intake between the UC individuals in remission and healthy controls were only minor and did not contribute to any significant differences in their nutrients intake. UC patients were characterized by similarly inadequate intake as healthy controls, that was stated especially for potassium, calcium, magnesium, and vitamin D. Therefore, it can be concluded that UC patients should be educated not only about the potential influence of food products on their well-being but also about healthy diet recommendations. 
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